Abstract-Polyaniline (PANI) nanofiber and PANI/semiCorrosion caused by hydrogen can have a great impact on conducting metal oxide nanofiber composites based layered steel, especially in gas pipelines or in aircraft. Other important surface acoustic wave (SAW) and conductometric sensors have applications for hydrogen sensors include: fire warning been developed and investigated towards hydrogen (H2) gas. Chemical oxidative polymerization of aniline was employed to systems; leakage detection and monitoring of process control synthesize pure PANI nanofibers as well as PANI/semi-systems in industries such as glass, and petroleum industries; conducting metal oxide composites. The nano-materials were hydrogen driven vehicles; and even in biomedical applications, deposited onto layered ZnO/64°YX LiNbO3 SAW and where the presence of hydrogen gas can indicate certain types conductometric transducers. The novel sensors were exposed to of bacterial infection. H2 gas. Fast response and recovery with good repeatability were observed at room temperature. (1. 1) meet these demands, the performance of conventional devices,
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Further to these abovementioned hydrogen sensing applications, there is the question of storage and transportation. I. INTRODUCTION There are inherent difficulties in transporting and storing it in Much attention has, and is, being paid to the sensing of large amounts, and safety concerns add to these difficulties. (1. 1) meet these demands, the performance of conventional devices,
The hydrogen available from the above reaction scheme such as sensitivity, selectivity and stability can be enhanced reacts with carbides to decarburise the steel and forms methane through nano-technology [8] . Recent advances in the gasbasdo th folowng development of nanostructured oxides, polymers and carbon [9] [10] [11] Conducting polymers have received increasing interest as Nanostructured polyaniline, in the form of nanowires, smart sensors due to their room temperature sensitivity, low nanotubes, nanofibers or nanorods can greatly improve carrier production cost, ease of deposition onto a wide variety of diffusion due to their high surface to volume ratio and large substrates [12] [13] and their rich chemistry for structural penetration depth for gas molecules [22] [23] . Deposition of modifications [14] [15] . Polyaniline is unique among the family polyaniline on porous supports can also increase the surface of conducting polymers since its doping level can be controlled area but extra care needs to be considered due to structural through a non-redox acid doping/base dedoping process [16] . complexities [24] [25] . By changing the doping level, the conductivity of polyaniline can be modified for specific applications. Polyaniline can exist Polyaniline nanofibers with a cylindrical morphology form a in a range of oxidation states. The one that can be doped with porous structure when deposited as a thin film. The nanofibers an acid to a highly conductive state is called polyemeraldine possess higher surface to volume ratios than ultra-thin (Figure 1: top). It consists of amine (-NH-) and imine (=N-) polyaniline films of the same thickness [26] . The threesites in equal proportions. The imine sites can be protonated to dimensional porous structure of a PANI nanofiber film allows achieve an intermediate bipolaron form (Figure 1 : middle) and for easy diffusion of gases into and out of the selective layer finally by dissociation to a polaron lattice (Figure 1: bottom), and the nano scale fiber diameters lead to rapid diffusion of resulting in high conductivity [17] . It is widely believed that gases into the polyaniline, resulting in fast sensor response and polarons are the charge carriers responsible for the high recovery times upon exposure to a number of gases [22] [23] . conductivity of doped polyaniline. By controlling the pH of the dopant acid solution any desired quantity of dopants can be
The gas sensitivity of the conventional polyaniline thin film added until all imine nitrogens are doped. Dopants .oxid s and opolyanilin Coubenthone th most pmisi (middle), and the fully doped acid form (bottom).ls ng methods for increasing the sensitivity and selectivity of the Since the conductivity of polyaniline depends on both the conducting polymer. This composite can operate at room oxidation state of the main polymer chain and the degree of temperature and the selectivity towards different gas species protonation of the imine sites [18] , any interaction with PANI can be controlled by the volume ratio of nanosized metal that alters either of these processes will affect its conductivity. oxides. In addition, the composite may have better long term Unlike acids and bases, redox active chemicals and gases can stability. The nanocomposite organic/inorganic materials are affect the conductivity of polyaniline by changing its inherent considered as bi-phase materials where the organic and oxidation state. Depending on the extent of the redox reaction inorganic phases are mixed at the nanometer scale. three different forms of polyaniline can be made fully reduced Nonetheless, the properties of nanocomposite materials depend leucoemeraldine, half oxidized emeraldine, and fully oxidized not only on the properties of their constituents but also on their pernigraniline. The emeraldine form of polyaniline can be combined morphology and interfacial characteristics [28] . doped with a protonic acid to produce electrical conductivity [19] . Neutral, non-redox organic compounds, such as Conn, et al.
[29] developed a polyaniline/PtO2 based chloroform or toluene, are able to change the conductance Of selective H2 sensor and reported that conductivity of polyaniline increases with H2 exposure which is due to LiNbO3substrate, with a thickness of 1.2 gim. A fabricated dual formation of water. It is known that water present in the delay line SAW transducer is shown in Fig. 2 Au layer was deposited upon 20 nm Ti for improved adhesion concentration of aniline monomer to semiconducting metal to the substrate. The ZnO layer was deposited by RF oxide is 17 to 5 in the solution. Next, ammonium persulfate was added to the mixture and allowed to further react magnetron sputtering. The sputtering gas was 40% 02 in Ar at oengt h rdc a eoe ih10MNO n 1x10~Torr, the substrate temperature was 220°C, givinga further purified by four cycles of washing with distilled waterdeposition rate of -1.2 gm/hr. The ZnO thin film was cnrfuain employed as the acoustic wave-guiding layer on the 64°YX Doped and dedoped PANI as well as composite nanofiber Fig. 4 and Fig. 5 The sensor was placed in a multi-channel gas calibration system and exposed to various concentrations of H2 gas. Dynamic responses of the dedoped and doped polyaniline nanofiber sensors to H2 gas at room temperature are shown in Fig. 7 and 8, respectively. It was observed that the conductivity of both doped and dedoped sensitive layers increase after exposure to H2 gas.
The hydrogen sensing mechanism for pure PANT is still not 
